(EMA), and antireticulin (ARA) antibodies, high titers being indicative of active CD [3, 4]. Thus, there is a need for simple, efficient methods with which to evaluate these antibodies, not only to diagnose patients presenting with symptoms of CD, but also to monitor the efficacyof a gluten-freediet,and for population screening to detect the clinically silent form of the disease [5] [6] [7] . The diagnostic efficiency of the methods used at present to evaluate antibody titers differs according to the prevalence values of the disease, the patient's age, and the methodologies used [3, 8, 9] . We evaluated, in a case-control retrospective study, a variety of immunological methods, by analyzing AGA, ARA, and EMA concentrations in serafrom 32 untreatedCD patients and from 42 patients affectedby other gastrointestinal disorders. The aim of this study was to establish in our populationof children from Campania (southernItaly): (a) which AGA test was the easiest to perform, the least time consuming, and the most efficient; (b) if the use of human umbilicalcord smooth muscle, instead of monkey esophagus, as antigen-containing tissue for EMA detection enhanced the diagnostic power of the test in childhood CD, as recently reported for adult CD [10] ; and (c) the most efficient sequential immunological approach for CD diagnosis.
Patients and Methods

PATIENTS
We examined sera from 74 children from the Department of Pediatrics of our University School of Medicine. The Department houses a center for the study of CD and other gastroenterological disorders, which explains the high prevalence of CD in the studied sample. The patients were divided into two groups: (a) 32 children, median age 5 years, in whom the diagnosis of active CD was established according to the criteria of the European Society of Paediatric Gastroenterology and Nutrition [1, 2] 
SAMPLES
All samples were centrifuged immediately after collection, and within a few hours sera were examined for the presence of IgG AGA, IgA AGA, and IgA EMA. They were then subdivided into aliquots and stored frozen at -80 #{176}C until required for the other tests. No test was performed on specimens that had been frozen and thawed more than once.
EMA ASSAY
We used two indirect immunofluorescence methods to detect IgA F.MA: (a) the classical EMA assay (Anti-Endomisio#{174}; Eurospital, Trieste, Italy), in which serum is diluted 1:5 with phosphate buffer and sections from the distal portion of monkey esophagus are the antigen-containing substrates; and (b) an assay in which custom-made cryostatic sectionsof human umbilical cord are the antigen-containing tissues [10] . on an IBM PC, using the SPSS statistical package [16] , and the CLABROC program [17] .
INSTRUMENTATION
The EASIA System (Medgenix Diagnostics, Brussels, Belgium) and the FSA fluorometer (Eurospital) were used for ELISA measurements in methods 1 and 2, respectively. A fluorescence microscope (Zeiss, Oberkochen, Germany) was used for the fluorescencedetectionof AGA (method 4), ARA, EMA, and UCA.
Results
No false-positive resultswere obtained with any of the three procedures used to assay EMA, UCA, and ARA (100% diagnosticspecificity) in the control group of 42 childrenaffectedby gastrointestinal disordersother than CD ( Table 1 ). In the 32 celiac-affected children, there was one false-negative result with EMA (this patient was negative also with UCA and ARA), whereas two false-negative results were obtained with UCA and with ARA in the same two patients( Table 1) . Therefore, the degree of concordance was 98% between EMA and UCA and between EMA and ARA, whereas it was 100% between UCA and ARA tests. Obviously,because the three methods are based on indirect immunofluorescence, the results obtained were on a "yes" or "no" basis.
Spearman's rank test, used to test the correlation between AGA results obtained with method 1 and method 2 and patient possibility of CD. Of methods 1 and 2, method 2 had better global diagnostic The working group of the European Society of Paediatric efficiency in terms of diagnostic sensitivity for IgG and diagnosGastroenterology and Nutrition has included serum immunotic specificity for IgA at the cutoff indicated by the manufaclogical markers among the diagnostic criteria for CD in children turer. However, we examined the data relative to AGA evalua- [2] , one of the aims being to limit the number of intestinal tion with methods 1 and 2 after ROC plot analysis to determine biopsies performed on patients.
High diagnostic specificities whether the use of a cutoff concentration different from that have been reported for both ARA and EMA, the latter marker indicated by the manufacturer could enhance the diagnostic being more sensitive [4, [18] [19] [20] , and EMA detection has even sensitivity of these immunological tests (Fig. 1) . We found that: been advocated as a noninvasive alternative to jejunal biopsy, (a) a cutoff of 2.5 AU for IgA estimation with method 2 gave a particularly in children, and as a general screening procedure much better diagnostic sensitivity than the manufacturer's cutoff [9] . However, the high cost of the EMA test, the need for highly of 7.0 AU (91% vs 78%), while the specificity decreased only specialized operators, and the time required to perform the test very slightly; (b) taken together, IgG and IgA assays correctly itself limit its use in screening, as does the presence of some 
false-negative
results [4, 18, 20] . Recently, the potentially more easily available and less expensive human umbilicalcord tissue has been proposed as an alternative antigen substrate to monkey esophagus smooth muscle for EMA detection in adult childhood CD [10, 21] .
The diagnosticspecificity we obtained for CD of UCA, EMA, and ARA agrees with earlierreports [4, 10] , but obtained a slightly lower diagnostic sensitivity with UCA than in the adult and pediatric population reported so far [10, 21] . Taken together, these data endorse the continuation of multi- [4, 8, 9, 11, 19, 20] . Among the four procedures evaluated in this paper, the stick micromethod (method 3) showed a diagnostic efficiency of 87%, with a diagnostic sensitivity lower than that reported by others (90% vs 97%) [11] . This technique is easy to perform and does not require instrumentation;
however, it is not fast and thus is not very suitable for screening a large number of patients. 
